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5 &mttw 

Hj»$6t, ^-Sftfflt 5tt«CQ}g*(Elft*ft l:Ht5. #5893 

10 

±iii7^nA^f'J^A (Agrobacterium tumefaciens) ifi&< COJXTM 
mm\Z.Mmmmm (Crowm gall disease) S5l#jS^t*^i:tt"S'<*^^ie»nT 
15 1 9 7 0#WC«, Ti F?5**!IiCttfcH#bTV>SiI£* $ £ IC 

Ti ^7X5 h*0D-«PTa&S T-DNA J&*tt«&*V Atl^SnS I t^i^n 
fee fCDtu© T-DNA &CteM©^^'i^&*;i/ c E> h*-f->tt- 

JfETS £ ^^HJ ^^IC^nfeo T-DNA O^UD £B L <h 4iI4^©fcjS Ti 
20 =H±©^JH/>XM (VirHA£) k:#*E*TS3ie : ?P*^ST»t), Sfc 
T-DNA 7&*#J Q m-2nZ>tz£>\ZU T-DNA ©MW-^&t'S — E^^Sf* 
S„ T-DNA ©M«^#ffiTS# — ^—S5^S^n^n^* — ^--BB^I, £^ 

— SH^'JiVi^ „ ftUCDT /t^-x- U ^7APIBMT?$>S Agrobacterium 
rizogenesis % Ri ^7.^ F fc<fc § EHSfc&J'XT- A £W IT V> S . 

25 «fco^#wfctt, vir mmzfttErzmfcTm&mzmznzzyrtzmm 

(vir — ^—S^ISBSHU^ ^©H© T-DNA Sffi^y 

/AfcJfl^iitr. Id* T-DNA ^fcfl^ate^S W ATS £ t^W. 



1 



WO 01/25459 PCT/JP99/05386 

^^nsSWSutWoTft (Ramanathan et al. Plant Molecular 
Biology 28, 1149-1154 (1995), Kononov et al. Plant Journal 11, 945-957 

<^AI*J© T-DNA 8BMJtfV©^g& DNA ***<»©S5!6#fc^ & "5 fcf 

10 ^f^tltl^. 

T-DNA £A$\~CD Mkffiftf)mW<D%k&mz&Z><D\Z. T^n/^r'J ^A© vir 

^ > a° /7 ip - ^ — sh^j & mm uTv^vifcj&t^TL&n*. u ^ u & , 

15 fgHjmte, T-DNA <09Vm<0 DNA T-DNA £— »£*<»©5fe6#K:#5©^ 7 

fi-e, yyurtz^vyA&mmvtcmmfDmmmmz&^Tm^z^ 

DNA ©^MBO © DNA ft*tt<|fc © fc# A S n Kl < < S £ £ £ Ji,tii b , 0 ^ * 

25 

^-f*oT, BWtt-S^KIBiftOfcfefc^S^DNA, T-DNA £^ 

© dna *««<»ifte#^#Asniw< ^^ja$nfc&#— gH^uswrs 
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T-DNA Sa^J. MZSlzmm (T^n/t^TU^A^i'^-iifflllf) 

??-<Dmm&*imiz-r 2>mmmi&& (oro ^tts^^^-tfeot, t-dna 
gin mnmxm^fz pslbo ^^-£^To psbh © t-dna FW-^ti^ 

(HPT) S5SS$^5*t7hS^^ 2 £K:flM@iif StuI T§»£ft£gB&^ 
0 2«, pSLBO^^ — , pSLB2^^ — , pSLB3^^ — CO, £-*<D£#- 

15 ^-un (£iT tlbj t^?z. t o) tti&vmm&m-?* pslboolb^ 
Gus^?g^-fe^ hvmommm pvuii T&sasnsaB&K:* £^-^-ib?ij£ 

2 DNAI$lr)t£#AUfc : fo©T&£o DNA Kf>t^ i D if 

A$nfcfe#-y-gH5lJ (j^T TsLBj h^t) &2~D, T &:b^ LB /O^th 3 ^ 
©^O^pSLB2, -er^ DNA mft\Z£?)§rfc\ZWAt£nfz sLB ^3 "3, Tfe^b^ LB 
20 <D&mtf4~Z)<Dlb(Dtf PSLB3 T&£ 0 

fgBJj£^^t~£fcfe?)$?£b^Jl 
(1) 

25 DNA^CD DNA^ffitl^6#^# A£nkl< V> &o «tg-t££#-^-IB^J£ 
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Frpizmzftte-T mm tm— ose^j©— *m dna ^^l, ^tx 

Z\(D&? \Zftf&Vft DNAHTit^, ffiWKfc^ffl^^-© T-DNA (DTffi<D 

#u >e©iwtcEfli$n, t-rsate^SARiffi^: t-dna 

15 ffl-r-SffittlO^KIBft^Kltt (1) fe^^-^-E^I*^^. T-DNA ^13^* 
at-G^StfAUfclM XO/h^^tfB^ u — - >^^ — , R 15 vir 

%k;(2) vir ««&W£&V>lMX©'h£fcTi ^9*5 F ($^^77iFX 
20 «5£ D Ti y^X^ HtPf«n, #< ©^®I^Tit»BJfgT^^ 0 ) CD T-DNA ^ 
C^*ief5JfAl, Cin&, vir ffltt&Wr£#T-DNA S^Stfc^7^ 

T-DNA 4 J ^^*ate^^#Abfe-y-'fXc7)/h$^^o-->^^^^-, S: 
y^-Ti 7°7X5 F^b, ffiMiiCiOA^T'U v H Ti 7°7X5 

-&Mf&v, zn^wumm ^wt&^t-dna ^x^^tz^^t,^ h 
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©feaP — ^— E^ISakAUfct)®^ T-DNA ^©^Jfeaie^OBfe^t*^^*^ 

WXO/h^ftTi ^775 I^O^tl/Ttt, pBHOK PBI 1 21 (t^fnt) 
5 CL0NTECH&K Xfttlt S^WJ^Tffl V^d pSBll 

^y^-t', ^U->^;V*l/^-b>^^D^-i' > (GFP), /3-^^^T-if\ 
^U 7 A7i^3-JV7tfJH7>X7x7-1f (CAT) ^S^SSnS. * 
15 fe, zmtttBUK, T-DNA@H^J©^#J, 0?£U< Ite^-^-IH^OTICV- 

20 ( 2 ) 

T-DNA BASALT 

Agrobacteriuw tumefaciens) ft^mAZtlZo ^tt^fcMfcltf) 
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W%KD%k&Vf DNA iZ^-^mi^^^tS T-DNA7^m^&£*l£l%HCte> vir ^gg 

20 -mn<DM\(D^^ ^— DNABB^ISSKl^U rf^ # u^-^ F7°7^"7-$^t> 
dtl^ffl t^fc PCR Kid; D J^Kfe^*t^©^fe#: DNA £$?#rT£ £ * 

& , t-dna ga^J © — # — * ^ tf ^ ^ ^ — & m v> t y&wM$k v tz m 
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Jgfe DNAJ £\Z* ^S75> — r£<D T-DNA E?!l©*Ma DNA (Tft^ T- 

DNA KXW-CD DNA) SB^XttWfM-SV^ . ^-tlg#T^tg nJt&T& U ^ 

5 *^^o^«te«l^tc^O^Sfeife$ns*i^«, h^ony, tony. 
m^XfejzM.* 7^77^77, ^/tn, T^^^-> t^^'J, v^tf-f^E, n 

20 mmm i 

(1) 

7*7^ a PSB1 1 (Genbank Accession No. AB027256, Koraari et al. 

Plant Journal 1 0, 165-174 (1996)) (Dl-dnk\H^\zn.\d^^>y 0 u^: — ^ — t 
ZL^^r^y-l > h D > (Chr istensenet al, Plant Molecular Biology 1 8, 675- 
25 689 (1992) Mc£ D/W ^n7-fy>ittief (HPT) £fgifl $ i± 3 * -fe >y h 
^^OT°7X$ F^Ml, $ SKftfllKl** StuI TBIR$nsSI5(£tC, ^-tf^r 
7^>^°n ; &— ^ — KiJ; D ts$> 7—* tM> ho >£*a"tr GUS atfe^ (Ohta et al. 
Plant Cell Physiology 31, 805-813 (1990)) Sf8SSt5*t«; bS#Al/ft 
^77$ F£ffMcUfc (pSLBO, 01, SE»-^l)o PSLB0 ©4ttSBB5!I*E^J# 
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n i nit, 

#CKlTi 7°?X^ H pTiAch5 CDt&SSS^J (Genbank Accession No. K00548) £S 
iCfc#-y-@H^J (RT TLBJ iBSTc) £^t^J&DNA DNA £*B 

#^2^3Cit. Zl© DNAIfrJt^ PSLBO © LB t GUS »3g*-fey hCDfflCDU 

ps^^pvuii -cmmznz&mzwxi,, lb ^is#jn$-&fe^^^-«r^ 

^^DNA{Cd:^LB (RT TsLBj t H "5 JL 1 *> » 3 .) ^2 0, T&:bl3 
LB #t^fr30<Dfc£>£ PSLB2, sLB^3 0, f^fr^ LB <D&WrW 4 O © t> <D & 
10 pSLB3£Lfc (pSLB0\ pSLB2, pSLB3 <D&m LB f*jfi©ifiBI £ M 2 l:it ) . 31 n 
^3 1®7°7X= F^^nfn, ^7X5 F^^-pSBl (Genbank Accession 
No. AB027255, Komari et al. Plant Journal 10, 165-174 (1996)) £SALfc 
Agrobacterium tumefaciens LBA4404 CtAL/. KT©KitMl/fco 

(2) mnmm 

15 LBA4404(pSLB0), LBA4404 (pSLB2) , LBA4404 (pSLB3) Vi, -f 

(Hiei et al. Plant Journal 6, 271-282 (1994)) fcfiEofc. 

(3) ^K*6&#T?<D GUS»fe^5S3!©#tfT 

^f«!l 2 T#b*lfc/W ->>ffi*itt*i^©^»— SP* X-Gluc \Z «k D 

20 SSsfeb, GUSate^©56SS:Pl^fc. LBA4404(pSLB0)T^Kteiftbfeie#n?« 
340 M#©5"£ 17fi#:*«GUS3te^©»^*^^fc- £ £te LB 

LBA4404(pSLB2), LAB4404 (pSLB3) £ J#®^M bfcWtlT^^^ LB 
25 GUS 3ie : ?©»3S***rffl#««^Lxfc (SD. nnfct^l&LB 

- HAn§ £ £ \Z «k 0 &#-^-SH^'J^O DNA ^ffi#J 0 fC < < o 31 £ & 
ST. 

(4) GUS »-e^»3^jS£fca*ofcfl#®$V a y £ DNA ©fl?#r 
±fBI»T GUSM^cD^^&i^^^ofcM^O^H^fe^-^-SH^J^© 
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DNA M^fift:l:*A$nTl^^ GUS jtfc^fS^it^^H^^D^E 

^(D^^m^t^-otzm^^^yy^z., tti^n 60 ftm^^©^^ 

g|#:£31A,TyV ^ y ^ DNA £«3ffiU PCR £ff o fc„ PCR iCffl t^c7° 

5 7^^-««© lb i^iE lb (Dr$fr6 Gvsmfe^tD—^-z&mm-F^z^o 

PCR£f#r©*£J|l, LBA4404(pSLB0)T?^S^bfeW^lT« 67 {g^* 

do. 4%)t dna (Dmmfimmzn, lb 

LB LBA4404(pSLB2)S:^LBA4404(pSLB3)T^K^mb/c«^TH, t<D£ 

Oft: DNA CDii>|JS^5iSf^nfcfla#«^^ofco 



a 1 ■ GUS g^^SKDiW^T 



$ — 




gus igijHiteoiij-^ 






(%) 


pSLBO 


340 


5. 0 


PSLB2 


327 


1. 2 


PSLB3 


370 


0. 8 




5 v <P DNA 0ft?#T 








pcr led: y 




DNA^aHi^i* 


DNA#'igiH£*l*: 


pSLBO 


67 


7 


PSLB2 


55 


0 


PSLB3 


58 


0 



15 ^n-S^<h^{J>/^<^D, SW£T£ T-DNA a^iAT't§i$?;[^±$t5 



9 



WO 01/25459 PCT/JP99/05386 

^-ntC £-2T T-DNA EJ^O^Sfc DNA 3&**fcllfefi#K^ <b V> «t 5 £ £ 

cfcO, vir ^ Dl^t:lit5 S*ft2£BB?U£ bfefe© ; ( 2) 7° 

mz&^-¥-Mm&mmis s DZ>&o\Z\stz.-b<D ; (3) vir ?>At7MMlZ& 
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L£5 <hT<5>itfc^f? ApJfg^ T-DNA @2?!l> Mt^mfflMTOffjfB^ ^ ^ - (Dm 

m^^mizT^mmmtuh^^'r^mmoDmnmmm^^ ^-t^ot, t-dna 

10 J^^O DNA ^W^^fi#:^#A^ntC< V^J: "5 ££^-^-IE3W& tlfc d 

4. T-DNA BH^J^tC, tTs^-*-*^ *^ty«f* 

6 . m^m i ~ 5 oiitndu^fciato^^^-sttiT^D/^T'j ^ 

7. Wf*3S6 tCffi*©^tcJ:D^5HElft$tlfc*«I. 
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EC052I 12457^ 
Aatll 12452 
Sail 12325^ 
Aatll 12244^ 
Sspl 12128_ 
Seal 1 1 804__ 
Pvul 11693_ 

Pstl 11567. 
Pstl 11125. 



Bell 12868 
Sphl 12718 ( 
Spll 12676 



Hmdlll 1 
Sphl 7 
Pstl 13 
Xbal 45 



Hindi 608 
Sail 608 
Xhol 708 

Bglll 954 



Ncol 1054 

EcoRI 1404 



Ndel 9813. 



Hpal9421 
Ndel 9325 




BstEII 8581 
Bell 8544 
Pvul 8364 



Pstl 1999 
Hindi 2005 
Sail 2005 
Xbal 201 1 
BamHI 2017 
EcoRI 2286 
Pstl 2376 
Ncol 2395 
Sad I 2820 
Seal 301 1 

BamHI 3091 
Hindi 3097 
Sail 3097 
Pstl 3103 
EcoRI 3384 

Bell 3699 
Pvul 3871 
Sail 3876 
Spll 3906 
Pvul I 3921 
Spel 4007 
EcoRI 4044 
EcoT22l4181 
Sad 4308 



Sphl 7349 
Pstl 7343 
Xbal 731 1 
Dral 7209 
Seal 7176 



Bell 6087 
Sail 6181 
Sspl 6257 
Dral 6297 
BamHI 6388 



Sspl 4910 
ApaLI 4919 

Nsp (7524) V 5084 
ApaLI 5243 
EcoRV5390 
EcoRV 5621 
SnaBI 5794 
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pSLBO 




HPT 



nos 



[I 



LB 



pvuii mmmmmwiUtiL) 



nos 



|ii:jil:!:H:i!i;ii:|lili 



GUS 



pSLB2 



1 


1 


1 II 




:::]::::::;:::•:::::::: 





HPT nos 



LB 



sLB sLB 



nos 



GUS 



pSLB3 




HPT nos 



LB 



sLB sLB sLB 



nos 



GUS 
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<i2o> m^(DMn^mm^^ 

<130> YCT-441 

<160> 5 

<210> 1 
<211> 12982 
<212> DNA 
<400> 1 



aagct tgcat 


gec tgcagtg 


cagcgtgacc 


cggtcgtgcc 


cctctc taga 


gataatgagc 


60 


at tgcatgtc 


t aagt tat aa 


aaaat tacca 


catattt t t t 


t tgtcacac t 


tgtt tgaagt 


120 


gcagt 1 1 at c 


tat ct t tata 


catatat tta 


aac 1 1 1 ac t c 


tacgaataat 


ataat c tata 


180 


gtac tacaat 


aatatcagtg 


1 1 1 tagagaa 


tcatataaat 


gaacagt tag 


acatggtc ta 


240 


aaggacaat t 


gagtat 1 1 tg 


acaacaggac 


tct acagt 1 1 


tatct tt tta 


gtgtgcatgt 


300 


gt tc tec 1 1 1 


1 1 1 1 1 tgcaa 


atagct t cac 


ctatataat a 


c t tcatccat 


1 1 tat tagt a 


360 


catccat 1 1 a 


gggtt taggg 


1 1 aatggt 1 1 


t tatagacta 


atttt tttag 


tacatctat t 


420 


ttattctat t 


1 1 agee tcta 


aat taagaaa 


actaaaact c 


tatt t tagt t 


t t t t tat t ta 


480 


ataat 1 1 aga 


t ataaaatag 


aat aaaataa 


agtgac taaa 


aat t aaacaa 


at accct 1 1 a 


540 


agaaat t aaa 


aaaac taagg 


aaacat 1 1 1 1 


ct tgt t tcga 


gtagataatg 


ccagcctgt t 


600 


aaacgccgt c 


gacgagtcta 


acggacacca 


accagcgaac 


cagcagcgtc 


gcgtcgggcc 


660 


aagegaagea 


gaeggcaegg 


catctc tgtc 


gc tgee tctg 


gacccctc tc 


gagagt tccg 


720 


c tccaccgt t 


ggac t tgetc 


cgctgtcggc 


atccagaaat 


tgcgtggcgg 


ageggcagae 


780 


gtgagcegge 


aeggcaggeg gcctcctcct 


cct etcaegg 


cacggcagct 


aegggggat t 


840 


cc 1 1 1 cccac 


cgctcct teg 


ct t tccct tc 


ctcgcccgcc 


gtaat aaata 


gacaccccc t 


900 


ccacaccct c 


1 1 1 ccccaac 


ctcgtgt tgt 


teggagegea 


cacacacaca 


accagat c t c 


960 
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ccccaaatcc acccgtcggc acctccgctt caaggtacgc cgctcgtcct cccccccccc 1020 

ccctctctac cttctctaga tcggcgttcc ggtccatggt tagggcccgg tagttctact 1080 

tctgttcatg tttgtgttag atccgtgttt gtgttagatc cgtgctgcta gcgttcgtac 1140 

acggatgcga cctgtacgtc agacacgttc tgattgctaa cttgccagtg tttctctttg 1200 

gggaatcctg ggatggctct agccgttccg cagacgggat cgatttcatg attttttttg 1260 

tttcgttgca tagggtttgg tttgcccttt tcctttattt caatatatgc cgtgcacttg 1320 

tttgtcgggt catcttttca tgcttttttt tgtcttggtt gtgatgatgt ggtctggttg 1380 

ggcggtcgtt ctagatcgga gtagaattct gtttcaaact acctggtgga tttattaatt 1440 

ttggatctgt atgtgtgtgc catacatatt catagttacg aattgaagat gatggatgga 1500 

aatatcgatc taggataggt atacatgttg atgcgggttt tactgatgca tatacagaga 1560 

tgctttttgt tcgcttggtt gtgatgatgt ggtgtggttg ggcggtcgtt cattcgttct 1620 

agatcggagt agaatactgt ttcaaactac ctggtgtatt tattaatttt ggaactgtat 1680 

gtgtgtgtca tacatcttca tagttacgag tttaagatgg atggaaatat cgatctagga 1740 

taggtataca tgttgatgtg ggttttactg atgcatatac atgatggcat atgcagcatc 1800 

tattcatatg ctctaacctt gagtacctat ctattataat aaacaagtat gttttataat 1860 

tattttgatc ttgatatact tggatgatgg catatgcagc agctatatgt ggattttttt 1920 

agccctgcct tcatacgcta tttatttgct tggtactgtt tcttttgtcg atgctcaccc 1980 

tgttgtttgg tgttacttct gcaggtcgac tctagaggat ccgcgtccgg gggcaatgag 2040 

atatgaaaaa gcctgaactc accgcgacgt ctgtcgagaa gtttctgatc gaaaagttcg 2100 

acagcgtctc cgacctgatg cagctctcgg agggcgaaga atctcgtgct ttcagcttcg 2160 

atgtaggagg gcgtggatat gtcctgcggg taaatagctg cgccgatggt ttctacaaag 2220 

atcgttatgt ttatcggcac tttgcatcgg ccgcgctccc gattccggaa gtgcttgaca 2280 

ttggggaatt cagcgagagc ctgacctatt gcatctcccg ccgtgcacag ggtgtcacgt 2340 

tgcaagacct gcctgaaacc gaactgcccg ctgttctgca gccggtcgcg gaggccatgg 2400 

atgcgatcgc tgcggccgat cttagccaga cgagcgggtt cggcccattc ggaccgcaag 2460 

gaatcggtca atacactaca tggcgtgatt tcatatgcgc gattgctgat ccccatgtgt 2520 

atcactggca aactgtgatg gacgacaccg tcagtgcgtc cgtcgcgcag gctctcgatg 2580 

agctgatgct ttgggccgag gactgccccg aagtccggca cctcgtgcac gcggatttcg 2640 

gctccaacaa tgtcctgacg gacaatggcc gcataacagc ggtcattgac tggagcgagg 2700 
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cgatgt tcgg 


ggat t cccaa 


t acgaggtcg 


ct tgtatgga 


gcagcagacg 


egctae t teg 


cgcggc tccg 


ggcgtatatg 


c teegcat tg 


acggcaat 1 1 


cgatgatgca 


gc t tgggege 


gagccgggac 


tgtcgggcgt 


acacaaatcg 


gctgtgtaga 


agtac t cgcc 


gatagtggaa 


aggaatagag 


tagatgccga 


ccgaacaacg 


att tggcaat 


aaagt t tc 1 1 


aagat tgaat 


taat t tctgt 


tgaat tacgt 


t aagcatgta 


atgagatggg 


ttt ttatgat 


t agagtcccg 


aaaatatagc 


gcgcaaac ta 


ggataaat ta 


cgatgataag 


c tgtcaaaca 


t gagaat tea 


aagt tgtc ta 


agcgt caat t 


tgt t tacacc 


gctccccgac 


cggcagc teg 


gcacaaaatc 


ggacggcgtc 


agegggagag 


ccgt tgtaag 


at tcggaaga 


aeggcaact a 


age tgccggg 


gcatgt tgat 


tgtaacgatg 


acagagegt t 


cagagatccg 


aat t atcagc 


c t tct tat tc 


tc t tgagaac 


t atgecgaca 


t aataggaaa 


tggcgctat t 


tct 1 1 agaag 


tgaacgt tga 


tcggacgtac 


gt tc tgaaca 


cage tggata 


aacaatgtac 


ccgt t tgtgt 


aacegtc tc t 


tcagct tgcg 


actagatgt t 


gaggaat teg 


taat t tatcc 


tagt t tgege 


gc tatat 1 1 1 


cgggac tcta 


atcat aaaaa 


cccatc teat 


tacatgc 1 1 a 


aegt aat tea 


acagaaat t a 


at tcaatc 1 1 


aagaaac 1 1 1 


at tgccaaat 


aat tccccac 


cgaggc tgt a 


gecgacgatg 


tgcc tccctg 


c tgcggt 1 1 1 


t caccgaagt 
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ccaacatc 1 1 


ct tc tggagg 


ccgtggt tgg 


2760 


ageggaggea 


teeggage 1 1 


geaggatege 


2820 


gtct tgacca 


ac tc t atcag 


agct tggt tg 


2880 


agggtcgatg 


egaegcaat c 


gtccgatccg 


2940 


cccgcagaag 


cgcggccgtc 


tggaccgatg 


3000 


accgacgccc 


cagcac tegt 


ccgagggcaa 


3060 


gatcegtega 


cc tgcagaga 


t cgt tcaaac 


3120 


cctgt tgccg 


gtct tgegat 


gat tatcat a 


3180 


ataat taaca 


tgtaatgeat 


gaegt tat 1 1 


3240 


caat tat aca 


1 1 taataege 


gatagaaaac 


3300 


tcgcgcgcgg 


tgtcatc tat 


gt tactagat 


3360 


gtacat taaa 


aacgtccgca 


atgtgt tat t 


3420 


acaatatat c 


c tgccaccag 


ccagccaaca 


3480 


accactcgat 


acaggcagcc 


catcagtccg 


3540 


geggcagae t 


t tgctcatgt 


t accgatget 


3600 


1 1 tgaaacac 


ggatgatc tc 


gcggagggta 


3660 


gc tgcctgtg 


atcaaatatc 


ate tccc teg 


3720 


att tetege t 


taaccgtgac 


aggctgtcga 


3780 


tege tggata 


aagcege tga 


ggaagctgag 


3840 


egategtega 


ccgtaccccg 


atgaat taat 


3900 


ct tacttggg 


cgat tgtca t 


acatgacatc 


3960 


tggaggt teg 


tatgacac ta 


gtggt tcccc 


4020 


ate tagtaac 


atagatgaca 


ccgcgcgcga 


4080 


gt 1 1 tctatc 


gegtat taaa 


tgtataat tg 


4140 


aaataacgt c 


atgeat taca 


tgt taat tat 


4200 


tatgataatc 


ategcaagae 


eggcaacagg 


4260 


gt t tgaacga 


tcaat tcgag 


c teggtaege 


4320 


gtgegecagg 


agagt tgt tg 


at teat tgt t 


4380 


teatgecagt 


ecagegt 1 1 1 


tgcagcagaa 


4440 
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aagccgccga cttcggtttg cggtcgcgag tgaagatccc tttcttgtta ccgccaacgc 4500 

gcaatatgcc ttgcgaggtc gcaaaatcgg cgaaattcca tacctgttca ccgacgacgg 4560 

cgctgacgcg atcaaagacg cggtgataca tatccagcca tgcacactga tactcttcac 4620 

tccacatgtc ggtgtacatt gagtgcagcc cggctaacgt atccacgccg tattcggtga 4680 

tgataatcgg ctgatgcagt ttctcctgcc aggccagaag ttctttttcc agtaccttct 4740 

ctgccgtttc caaatcgccg ctttggacat accatccgta ataacggttc aggcacagca 4800 

catcaaagag atcgctgatg gtatcggtgt gagcgtcgca gaacattaca ttgacgcagg 4860 

tgatcggacg cgtcgggtcg agtttacgcg ttgcttccgc cagtggcgaa atattcccgt 4920 

gcacttgcgg acgggtatcc ggttcgttgg caatactcca catcaccacg cttgggtggt 4980 

ttttgtcacg cgctatcagc tctttaatcg cctgtaagtg cgcttgctga gtttccccgt 5040 

tgactgcctc ttcgctgtac agttctttcg gcttgttgcc cgcttcgaaa ccaatgccta 5100 

aagagaggtt aaagccgaca gcagcagttt catcaatcac cacgatgcca tgttcatctg 5160 

cccagtcgag catctcttca gcgtaagggt aatgcgaggt acggtaggag ttggccccaa 5220 

tccagtccat taatgcgtgg tcgtgcacca tcagcacgtt atcgaatcct ttgccacgta 5280 

agtccgcatc ttcatgacga ccaaagccag taaagtagaa cggtttgtgg ttaatcagga 5340 

actgttcgcc cttcactgcc actgaccgga tgccgacgcg aagcgggtag atatcacact 5400 

ctgtctggct tttggctgtg acgcacagtt catagagata accttcaccc ggttgccaga 5460 

ggtgcggatt caccacttgc aaagtcccgc tagtgccttg tccagttgca accacctgtt 5520 

gatccgcatc acgcagttca acgctgacat caccattggc caccacctgc cagtcaacag 5580 

acgcgtggtt acagtcttgc gcgacatgcg tcaccacggt gatatcgtcc acccaggtgt 5640 

tcggcgtggt gtagagcatt acgctgcgat ggattccggc atagttaaag aaatcatgga 5700 

agtaagactg ctttttcttg ccgttttcgt cggtaatcac cattcccggc gggatagtct 5760 

gccagttcag ttcgttgttc acacaaacgg tgatacgtac acttttcccg gcaataacat 5820 

acggcgtgac atcggcttca aatggcgtat agccgccctg atgctccatc acttcctgat 5880 

tattgaccca cactttgccg taatgagtga ccgcatcgaa acgcagcacg atacgctggc 5940 

ctgcccaacc tttcggtata aagacttcgc gctgatacca gacgttgccc gcataattac 6000 

gaatatctgc atcggcgaac tgatcgttaa aactgcctgg cacagcaatt gcccggcttt 6060 

cttgtaacgc gctttcccac caacgctgat caattccaca gttttcgcga tccagactga 6120 

atgcccacag gccgtcgagt tttttgattt cacgggttgg ggtttctaca ggacggacga 6180 
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gtcgacggtt ctgtaactat catcatcatc atagacacac gaaataaagt aatcagatta 6240 

tcagttaaag ctatgtaata tttacaccat aaccaatcaa ttaaaaaata gatcagttta 6300 

aagaaagatc aaagctcaaa aaaataaaaa gagaaaaggg tcctaaccaa gaaaatgaag 6360 

gagaaaaact agaaatttac cctgtaggga tccatgttct aggatctggt tgtgtgtgtg 6420 

tgcgctccga acaacacgag gttggggaaa gagggtgtgg agggggtgtc tatttattac 6480 

ggcgggcgag gaagggaaag cgaaggagcg gtgggaaagg aatcccccgt agctgccgtg 6540 

ccgtgagagg aggaggaggc cgcctgccgt gccggctcac gtctgccgct ccgccacgca 6600 

atttctggat gccgacagcg gagcaagtcc aacggtggag cggaactctc gagaggggtc 6660 

cagaggcagc gacagagatg ccgtgccgtc tgcttcgctt ggcccgacgc gacgctgctg 6720 

gttcgctggt tggtgtccgt tagactcgtc gacggcgttt aacaggctgg cattatctac 6780 

tcgaaacaag aaaaatgttt ccttagtttt tttaatttct taaagggtat ttgtttaatt 6840 

tttagtcact ttattttatt ctattttata tctaaattat taaataaaaa aactaaaata 6900 

gagttttagt tttcttaatt tagaggctaa aatagaataa aatagatgta ctaaaaaaat 6960 

tagtctataa aaaccattaa ccctaaaccc taaatggatg tactaataaa atggatgaag 7020 

tattatatag gtgaagctat ttgcaaaaaa aaaggagaac acatgcacac taaaaagata 7080 

aaactgtaga gtcctgttgt caaaatactc aattgtcctt tagaccatgt ctaactgttc 7140 

atttatatga ttctctaaaa cactgatatt attgtagtac tatagattat attattcgta 7200 

gagtaaagtt taaatatatg tataaagata gataaactgc acttcaaaca agtgtgacaa 7260 

aaaaaatatg tggtaatttt ttataactta gacatgcaat gctcattatc tctagagagg 7320 

ggcacgaccg ggtcacgctg cactgcaggc atgcaagctc ctaacatttt attagagagc 7380 

aggctagttg cttagataca tgatcttcag gccgttatct gtcagggcaa gcgaaaattg 7440 

gccatttatg acgaccaatg ccccgcagaa gctcccatct ttgccgccat agacgccgcg 7500 

cccccctttt ggggtgtaga acatcctttt gccagatgtg gaaaagaagt tcgttgtccc 7560 

attgttggca atgacgtagt agccggcgaa agtgcgagac ccatttgcgc tatatataag 7620 

cctacgattt ccgttgcgac tattgtcgta attggatgaa ctattatcgt agttgctctc 7680 

agagttgtcg taatttgatg gactattgtc gtaattgctt atggagttgt cgtagttgct 7740 

tggagaaatg tcgtagttgg atggggagta gtcataggga agacgagctt catccactaa 7800 

aacaattggc aggtcagcaa gtgcctgccc cgatgccatc gcaagtacga ggcttagaac 7860 

caccttcaac agatcgcgca tagtcttccc cagctctcta acgcttgagt taagccgcgc 7920 
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cgcgaagcgg cgtcggcttg aacgaattgt tagacattat ttgccgacta ccttggtgat 7980 

ctcgcctttc acgtagtgaa caaattcttc caactgatct gcgcgcgagg ccaagcgatc 8040 

ttcttgtcca agataagcct gcctagcttc aagtatgacg ggctgatact gggccggcag 8100 

gcgctccatt gcccagtcgg cagcgacatc cttcggcgcg attttgccgg ttactgcgct 8160 

gtaccaaatg cgggacaacg taagcactac atttcgctca tcgccagccc agtcgggcgg 8220 

cgagttccat agcgttaagg tttcatttag cgcctcaaat agatcctgtt caggaaccgg 8280 

atcaaagagt tcctccgccg ctggacctac caaggcaacg ctatgttctc ttgcttttgt 8340 

cagcaagata gccagatcaa tgtcgatcgt ggctggctcg aagatacctg caagaatgtc 8400 

attgcgctgc cattctccaa attgcagttc gcgcttagct ggataacgcc acggaatgat 8460 

gtcgtcgtgc acaacaatgg tgacttctac agcgcggaga atctcgctct ctccagggga 8520 

agccgaagtt tccaaaaggt cgttgatcaa agctcgccgc gttgtttcat caagccttac 8580 

ggtcaccgta accagcaaat caatatcact gtgtggcttc aggccgccat ccactgcgga 8640 

gccgtacaaa tgtacggcca gcaacgtcgg ttcgagatgg cgctcgatga cgccaactac 8700 

ctctgatagt tgagtcgata cttcggcgat caccgcttcc ctcatgatgt ttaactcctg 8760 

aattaagccg cgccgcgaag cggtgtcggc ttgaatgaat tgttaggcgt catcctgtgc 8820 

tcccgagaac cagtaccagt acatcgctgt ttcgttcgag acttgaggtc tagttttata 8880 

cgtgaacagg tcaatgccgc cgagagtaaa gccacatttt gcgtacaaat tgcaggcagg 8940 

tacattgttc gtttgtgtct ctaatcgtat gccaaggagc tgtctgctta gtgcccactt 9000 

tttcgcaaat tcgatgagac tgtgcgcgac tcctttgcct cggtgcgtgt gcgacacaac 9060 

aatgtgttcg atagaggcta gatcgttcca tgttgagttg agttcaatct tcccgacaag 9120 

ctcttggtcg atgaatgcgc catagcaagc agagtcttca tcagagtcat catccgagat 9180 

gtaatccttc cggtaggggc tcacacttct ggtagatagt tcaaagcctt ggtcggatag 9240 

gtgcacatcg aacacttcac gaacaatgaa atggttctca gcatccaatg tttccgccac 9300 

ctgctcaggg atcaccgaaa tcttcatatg acgcctaacg cctggcacag cggatcgcaa 9360 

acctggcgcg gcttttggca caaaaggcgt gacaggtttg cgaatccgtt gctgccactt 9420 

gttaaccctt ttgccagatt tggtaactat aatttatgtt agaggcgaag tcttgggtaa 9480 

aaactggcct aaaattgctg gggatttcag gaaagtaaac atcaccttcc ggctcgatgt 9540 

ctattgtaga tatatgtagt gtatctactt gatcggggga tctgctgcct cgcgcgtttc 9600 

ggtgatgacg gtgaaaacct ctgacacatg cagctcccgg agacggtcac agcttgtctg 9660 
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taagcggatg ccgggagcag 
cggggcgcag ccatgaccca 
cggcatcaga gcagattgta 
gcgtaaggag aaaataccgc 
gc tcggtcgt tcggctgcgg 
ccacagaatc aggggataac 
ggaaccgtaa aaaggccgcg 
atcacaaaaa tcgacgctca 
aggcgtttcc ccctggaagc 
gatacctgtc cgcctttctc 
ggtatctcag ttcggtgtag 
1 1 cagcccga ccgctgcgcc 
acgacttatc gccactggca 
gcggtgctac agagttcttg 
t tggtatctg cgctctgc tg 
ccggcaaaca aaccaccgct 
gcagaaaaaa aggatctcaa 
ggaacgaaaa ctcacgttaa 
agatcctttt aaattaaaaa 
ggtctgacag ttaccaatgc 
gttcatccat agttgcctga 
catctggccc cagtgctgca 
cagcaataaa ccagccagcc 
cc tccatcca gtc t at taa t 
gt t tgcgcaa cgt tgt tgcc 
cattccacgg acaaaaacag 
acc tgtcgt t tcct t tc 1 1 1 
gaagaacgga aacgccttaa 
ccgccccgta acctgtcgga 
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acaagcccgt 


cagggcgcgt 


cagcgggtgt 


tggcgggtgt 


9720 


gtcacgtagc 


gatagcggag 


tgtatac tgg 


c t taact atg 


9780 


c tgagagtgc 


accatatgcg 


gtgtgaaat a 


ccgcacagat 


9840 


a tcaggcgc t 


ct tccgct tc 


ctcgctcac t 


gaetege tgc 


9900 


cgagcggtat 


cagctcactc 


aaaggcggt a 


ataeggt tat 


9960 


gcaggaaaga 


acatgtgagc 


aaaaggccag 


caaaaggeca 


10020 


t tgc tggcgt 


1 1 1 tccatag 


gc tccgcccc 


cc tgacgagc 


10080 


agtcagaggt 


ggcgaaaccc 


gacaggac t a 


t aaagat acc 


10140 


t ccctcgtgc 


gc tctcctgt 


tccgaccc tg 


cege t taccg 


10200 


cc t tcgggaa 


gcgtggcgc t 


t tctcatagc 


teaege tgta 


10260 


gtcgt tcgc t 


ccaagc tggg 


ctgtgtgcac 


gaaccccccg 


10320 


t tatccggt a 


ac tatcgtc t 


tgagt ccaac 


ccggt aagac 


10380 


gcagccac tg 


gtaacaggat 


tagcagagcg 


aggtatgtag 


10440 


aagtggtggc 


c taact acgg 


ctacac taga 


aggacagtat 


10500 


aagccagt t a 


cc t tcggaaa 


aagagt tggt 


agctc t tgat 


10560 


ggtagcggtg 


gt ttttttgt 


t tgcaagcag 


cagat t aege 


10620 


gaagatcct t 


tgatct 1 1 tc 


tacggggtc t 


gaege tcagt 


10680 


gggattt tgg 


tcatgagat t 


atcaaaaagg 


atct tcacc t 


10740 


tgaagt 1 1 ta 


aatcaatcta 


aagtatata t 


gagt aaac 1 1 


10800 


t taatcagtg 


aggcacc ta t 


c tcagcga tc 


tgtctat ttc 


10860 


c tccccgtcg 


tgt agataac 


tacgat acgg 


gagggct tac 


10920 


atgataccgc 


gagacccacg 


ctcaccggc t 


ccagat t tat 


10980 


ggaagggccg 


agcgcagaag 


tggtcc tgca 


ac 1 1 tatccg 


11040 


tgt tgccggg 


aagc tagagt 


aagtagt teg 


ccagt taata 


11100 


at tgc tgcag 


gggggggggg 


ggggggggac 


t tccat tgt t 


11160 


agaaaggaaa 


cgacagaggc 


caaaaagee t 


cgc 1 1 tcagc 


11220 


tcagagggta 


1 1 1 taaataa 


aaacat t aag 


t tatgacgaa 


11280 


accggaaaat 


1 1 tcataaa t 


agegaaaace 


cgegaggteg 


11340 


tcaccggaaa 


ggacccgtaa 


agtgataatg 


at tatcatc t 


11400 
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acatatcaca 


acgtgcgtgg 


aggccatcaa 


tatcgt at ta 


at tgatc tgc 


atcaac t taa 


gcgacac tga 


atacggggca 


acctcatgtc 


gtgtcacgc t 


cgtcgt t tgg 


tatggct tea 


gt tacatgat 


cccccatgt t 


gtgcaaaaaa 


gtcagaagt a 


agt tggccgc 


agtgt tatca 


ct tactgtca 


tgccat ccgt 


aagatgc 1 1 1 


t tctgagaat 


agtgtatgcg 


gcgaccgagt 


accgcgccac 


atagcagaac 


t t taaaagtg 


aaactc tcaa 


ggatc t tacc 


gctgt tgaga 


aactgat c 1 1 


cagcatc 1 1 1 


t ac 1 1 tcacc 


caaaatgccg 


caaaaaaggg 


aataagggcg 


ct 1 1 1 tcaat 


at tat tgaag 


cat t tatcag 


gaatgt at 1 1 


agaaaaataa 


acaaataggg 


cctgacgtc t 


aagaaaccat 


tat t atcatg 


aggccc 1 1 tc 


gtc 1 1 caaga 


at tggtcgac 


gt tcccgcca 


cagacccgga 


t tgaaggega 


gacggaac 1 1 


tggcgcgtga 


tgac tggeca 


cacgc 1 1 1 1 c 


gacagcgtcg 


gat t tgegat 


cgaccgcgt t 


gagggatcaa 


gccacagcag 


gccaagggat 


c 1 1 1 1 tggaa 


tgc tgctccg 


aacagaagt c 


at t atcgtac 


ggaatgccaa 


tgcacataca 


aatggacgaa 


eggataaace 


taat aaacgc 


tc 1 1 1 tc tc t 


taggt 1 1 acc 


t taaactgaa 


ggcgggaaac 


gacaatc tga 


atgacccccg 


ccgatgacgc 


gggacaagee 


cgt tgaagga 


gccac tcagc 


cc 
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accacgtcaa ataatcaatt atgaegcagg 11460 
cgtaaaaaca acttcagaca atacaaatca 11520 
cccccccccc ccccccctgc aggcategtg 11580 
ttcagctccg gttcccaacg ateaaggega 11640 
gcggttagct ccttcggtcc tecgategtt 11700 
ctcatggtta tggcagcact gcataattct 11760 
tctgtgactg gtgagtactc aaccaagtca 11820 
tgctcttgcc cggcgtcaac aegggataat 11880 
ctcatcattg gaaaacgttc tteggggega 11940 
tccagttcga tgtaacccac tcgtgcaccc 12000 
agcgtttctg ggtgagcaaa aacaggaagg 12060 
acaeggaaat gttgaatact catactcttc 12120 
ggttattgtc teatgagegg atacatattt 12180 
gttccgcgca catttccccg aaaagtgcca 12240 
acattaacct ataaaaatag gcgtatcacg 12300 
gatcttgetg cgttcggata ttttcgtgga 12360 
gatccagcaa ctcgcgccag atcatcctgt 12420 
ggaegtegge egaaagageg acaagcagat 12480 
cgaggatttt tcggcgctgc gctacgtccg 12540 
cccactcgac cttctagccg acccagacga 12600 
tegtcagget ttccgacgtt tgggtggttg 12660 
gcactcccga ggggaaccct gtggttggca 12720 
ttttcacgcc cttttaaata teegttatte 12780 
cgecaatata tcctgtcaaa cactgatagt 12840 
teatgagegg agaattaagg gagtcaegtt 12900 
gttttacgtt tggaactgac agaacegcaa 12960 

1 2982 
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<211> 90 
<212> DNA 

<22z>iBmm^±sc^rm-r (1-25^^55-70) 

<400> 2 

ATTTACAATT GAATATATCC TGCCGccgct gccgctttgc acccgATTTA CAATTGAATA 60 
TATCCTGCCG ccgctgccgc tttgcacccg 90 

<210> 3 
<211> 90 
<212> DNA 
<400> 3 

cgggtgcaaa gcggcagcgg cggcaggata tattcaattg taaatcgggt gcaaagcggc 60 
agcggcggca ggatatattc aattgtaaat 90 

<210> 4 
<2 1 1 > 25 
<212> DNA 
<400> 4 

catttctcgc ttaaccgtga caggc 25 

<210> 5 
<2 1 1 > 25 
<212> DNA 
<400> 5 

aaaccgcagc agggaggcaa acaat 25 
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